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RIWKHWKFHQWXU\E\WKH8QLWHG1DWLRQV81ZKHUHDVWKH:RUOG+HDOWK
2UJDQL]DWLRQ :+2 H[SHFWHG WKDW VWUHVV LV RQH RI WKHPDLQ IDFWRUV WKDW FRQWULEXWHV WR WKH JOREDO WRS ILYH
GLVHDVHVE\WKH\HDUEHVLGHVKHDUWGLVHDVHH[WUHPHGHSUHVVLRQURDGDFFLGHQWVVWURNHDQGFKURQLFOXQJ
GLVHDVH ,Q0DOD\VLD WKH1DWLRQDO+HDOWK DQG0RUELGLW\ 6XUYH\  VKRZHG WKDW WKH SUHYDOHQFH UDWH RI
GHSUHVVLRQLVDWDQGKLJKHUFDVHRIVXLFLGHZLWKSHRSOHSHU\HDUZKLFKHTXDOWRDQDYHUDJHRI
SHRSOHSHUGD\&RQWLQXRXVO\WKHVLPLODUVXUYH\ZDVFRQGXFWHGIRUWKHVHFRQGWLPHLQIRXQGWKDWRI
0DOD\VLDQFKLOGUHQDQGWHHQDJHUVVXIIHUHGDSV\FKLDWULFKDUPV
6WUHVVFRXOGEHGHILQHGDVDEXUGHQFRQIOLFW IDWLJXH WHQVLRQSDQLFQHUYRXVQHVVGHSUHVVLRQDQG ORVVRI
SRZHU0RKG)DGKLODK$FFRUGLQJWR6H\OHVWUHVVLVWKHERG\
VSK\VLRORJLFDOUHVSRQVHUHDFWLRQ
WKDW SURGXFHV V\PSWRPV LQ WKH IRUP RI DQ[LHW\ FKDOOHQJHV DQG WKUHDWV 6WUHVV ZLWK LPSURSHU FRQWURO LV
EHOLHYHGFRXOGFDXVHGLVUXSWLRQ WR WKH LQGLYLGXDO6HYHUDO VWXGLHVKDYHEHHQFRQGXFWHG UHODWHG WR WKHVWUHVV
HVSHFLDOO\VWUHVVDPRQJWKHVWXGHQWV7KHUHDUHPDQ\IDFWRUVWKDWFRQWULEXWHWRWKHVWUHVVDPRQJWKHVWXGHQWV
IRU LQVWDQFH UHODWLRQVKLS DQG IDPLO\ PDWWHUV GHPDQGV IURP SDUHQWV WHDFKHUV DQG VRFLHW\ RQ WKH VWXGHQWV¶
DFDGHPLFSHUIRUPDQFH)DUL]D&DPSEHOODQG6WHYHQDGGHGWKDWWKHKLJKSUHVVXUHFRXOGFDXVH
DGYHUVHHIIHFWVRQKHDOWKDQGDOVRRQWKHVWXGHQWV¶DFDGHPLFSHUIRUPDQFH:KLOVW2OOIRUVDQG$GHUVRQ
IRXQG WKDW WKH PDMRU IDFWRUV WKDW FRQWULEXWH WR WKH VWUHVV DPRQJ WKH VWXGHQWV DUH VFKRRO ZRUN ORDG ILQDO
H[DPLQDWLRQVH[DPLQDWLRQUHVXOWVDQ[LHW\DQGGHSUHVVLRQ6WXGHQWVEHFRPHDFHQWUHRIDWWHQWLRQDPRQJWKH
UHVHDUFKHUVLQVWXG\LQJVWUHVVEHFDXVHLWLVEHOLHYHGWKDWDWWKLVDJHWKH\ZHUHHDVLO\VXVFHSWLEOHWRFRQIOLFWDQG
VKRXOGEHDVVLVWHGLQSUHYHQWLQJWKHVWUHVVDWWKHHDUO\VWDJH7DMXODULSLQHWDO
0XOWLPHGLD/HDUQLQJ7KHRU\DQG0RWLYDWLRQ
+XPDQFRJQLWLYHSURFHVVLQYROYHGDVRUWRIDFWLYLWLHVVXFKDVVHOHFWLRQRIUHOHYDQWLQIRUPDWLRQRUJDQL]LQJ
LQIRUPDWLRQ DQGPHUJLQJ WKH QHZ LQIRUPDWLRQZLWK H[LVWLQJNQRZOHGJH0D\HU DQG0RUHQR  LQVLVWHG
WKDW WKH PXOWLPHGLD OHDUQLQJ LV D OHDUQLQJ SURFHVV YLD WH[WV DQG LPDJHV ZKLOH WKH SXUSRVH RI PXOWLPHGLD
LQVWUXFWLRQ LV WRDLG LPSURYLQJ WKHTXDOLW\RI OHDUQLQJ:HOOGHVLJQRIPXOWLPHGLD LQVWUXFWLRQDO LVFDSDEOH WR
ERRVW WKH XQGHUVWDQGLQJ DPRQJ WKH VWXGHQWV DQG SURYLGH PHDQLQJIXO H[SHULHQFH GXULQJ WKH FRJQLWLYH
SURFHVVLQJ WKDW RFFXUUHG LQ WKH PDQQHU RI YHUEDOYLVXDO EHVLGHV GHFUHDVH WKH FRJQLWLYH EXUGHQ DPRQJ WKH
VWXGHQWV 0D\HU DQG0RUHQR +HQFH VHYHUDO SULQFLSOHV RIPXOWLPHGLDQDPHO\PXOWLPHGLDSULQFLSOH
VSDWLDO FRQWLJXLW\ WHPSRUDOFRQWLJXLW\ DQGFRKHUHQFHSULQFLSOHKDYHEHHQSURSRVHG WR UHGXFH WKHFRJQLWLYH
EXUGHQRIOHDUQLQJZLWKWKHDLPRISURGXFLQJEHWWHUSUHVHQWDWLRQVDQGOHDUQLQJSURFHVV7KHUHIRUHWKLVSUHVHQW
VWXG\FRQVLGHUHGWKHWKHRU\RIPXOWLPHGLDOHDUQLQJDVDEDVLVDQGLPSOHPHQWHGLQWKHLQVWUXFWLRQDOGHVLJQDQG
GHYHORSPHQWRISHUVXDVLYHPXOWLPHGLDDSSOLFDWLRQSURWRW\SH
$SSOLFDWLRQ RI PXOWLPHGLD FDQ LQFUHDVH WKH VDWLVIDFWLRQ DQG SHUFHLYHG PRWLYDWLRQ RU SHUFHSWLRQ RI
PRWLYDWLRQDPRQJ WKHVWXGHQWV $VWOHQLWQHUDQG:LHVQHU3HUFHLYHGPRWLYDWLRQFRXOGEHYLHZHGDVD
VHOI GULYLQJ IRUFH WR GR VRPHWKLQJ LQ RUGHU WR DFKLHYH FHUWDLQ REMHFWLYHV 7KLV HOHPHQW LV DVVRFLDWHG ZLWK
SHUVRQDOPHQWDOSURFHVVZKHUHWKH\ILUVWO\SD\DQDWWHQWLRQDQGIROORZHGE\VHWWLQJXSWKHJRDOVDQGEHJLQVWR
DFW LQRUGHU WRDFKLHYH WKRVHREMHFWLYHV LQGLUHFWO\7KHUHIRUH WKHPRWLYDWLRQFDQDIIHFW WKH OHDUQLQJSURFHVV
DQGVHOIFRJQLWLYHORDGLQJ,QDGGLWLRQWKH\DOVRVWDWHGWKHVLJQLILFDQWFRUUHODWLRQEHWZHHQWKHERWKIDFWRUVRI
PRWLYDWLRQDQGFRJQLWLYHHVSHFLDOO\LQWKHDVSHFWRIDWWHQWLRQ
.HOOHU  SURSRVHG WKDW WKH SURFHVV RI PRWLYDWLRQ SHUFHSWLRQ ZKLFK RFFXUUHG GXULQJ WKH OHDUQLQJ
SURFHVV FRQVLVW IRXU DVSHFWV QDPHO\ DWWHQWLRQ UHOHYDQFH VDWLVIDFWLRQ DQG FRQILGHQFH $56& PRGHO 7KH
$56&PRGHOZDVDGDSWHGLQ WKHGHYHORSPHQWRILQVWUXFWLRQDOWHDFKLQJLQRUGHUWRSURGXFHDQGHQKDQFHWKH
PRWLYDWLRQ DPRQJ WKH VWXGHQWV GXULQJ WKH OHDUQLQJ SURFHVV %DVHG RQ WKH $56& PRGHO WKH HOHPHQW RI
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DWWHQWLRQ LV PXFK QHHGHG LQ HQVXULQJ WKH VWXGHQWV FRQWLQXRXVO\ HQJDJHG ZLWK WKH WHDFKLQJ PDWHULDOV 7KH
PDWHULDOVDQGFRQWHQWVWKDWZHUHXVHGQHHGWREHUHOHYDQWDQGDSSURSULDWHZLWKWKHQHHGVRIVWXGHQWVEHVLGHV
HQKDQFLQJWKHFRQILGHQWDPRQJWKHVWXGHQWVRQOHDUQLQJDQGDOVRLQFUHDVHGWKHXQGHUVWDQGLQJRQWKHDFDGHPLF
VXEMHFW WKDWZDV WKRXJKW ZKLFK LQ WXUQ FRXOG UDLVHG WKH DZDUHQHVV RQ WKH LPSOLFDWLRQ RI VWUHVV DPRQJ WKH
VWXGHQWV,QDGGLWLRQWKHHOHPHQWRIVDWLVIDFWLRQVKRXOGEHDGGUHVVHGDVDUHZDUGRQWKHLUHIIRUWV
3HUVXDVLYH7HFKQRORJ\
3HUVXDVLYH 7HFKQRORJ\ FRXOG EH GHILQHG DV DQ LQWHUDFWLYH WRRO WKDW KDV EHHQ GHYLVHG WR FKDQJH WKH
LQGLYLGXDODWWLWXGHVDQGEHKDYLRXUV)RJJ7KHFRPELQDWLRQEHWZHHQWKHERWKHOHPHQWVRISHUVXDVLRQ
DQGFRPSXWHUZLOOJHQHUDWHWKH&DSWRORJ\WKDW LV WKHFRPSXWHUDVDQDJHQWSHUVXDVLRQDJHQW7KH&DSWRORJ\
IRFXVHG RQ GHVLJQ UHVHDUFK DQG DQDO\VLV RI FRPSXWHUEDVHG LQWHUDFWLYLW\ SURGXFW WKDW DLPV WR FKDQJH WKH
DWWLWXGHVDQGEHKDYLRUVRILQGLYLGXDOV7KXVWKLVVWXG\DGRSWVWKHSULQFLSOHVRISHUVXDVLYHWHFKQRORJ\DQGVHW
WKHFRPSXWHUDVDPHGLXPLQUDLVLQJ WKHDZDUHQHVVRIVWUHVVDPRQJ WKH VWXGHQWV7KLVVWXG\FRQVLGHUHG WKH
SHUVXDVLYHSULQFLSOHVQDPHO\FDXVHDQGHIIHFWDQGVLPLODULW\SULQFLSOHV
7KHDSSOLFDWLRQRIFRPSXWHUVLPXODWLRQWHFKQLTXHVZRXOGSURYLGHDVLPLODUH[SHULHQFHDVWKHUHDOLW\RIOLIH
)RJJ'HVLJQDQGFRQWHQWWKDWLVGHYHORSHGGHULYHGIURPWKHSULQFLSOHRIFDXVHDQGHIIHFWZLOOGLUHFWO\
UHYHDOWKHGDQJHUVRIVWUHVVWRWKHVWXGHQWV7KURXJKWKHVHSULQFLSOHVVWXGHQWVZLOOEHH[SRVHGWRWKHFDXVHVRI
VWUHVV DQG LWV LPSOLFDWLRQV LI LW LV QRW SURSHUO\ PDQDJHG 7KH DSSOLFDWLRQ RI SULQFLSOH SURYLGHV WZR PDLQ
QDYLJDWLRQEXWWRQV WRHQDEOH WKH VWXGHQWVFRUUHODWH WKH UHODWLRQVKLSEHWZHHQ WKHFDXVHVDQGFRQVHTXHQFHVRI
VWUHVV :LWK WKH DLP RI UHDOL]LQJ WKLV SULQFLSOH WKH VWXGHQWV ZLOO EH DWWDFKHG ZLWK D VLPSOH PRQWDJH WKDW
VKRZLQJWKHLQGLFDWLRQDQGV\PSWRPVRIVWUHVV+HQFHWKHVWXGHQWVZLOOEHH[SRVHGZLWKDFOLSSUHVHQWDWLRQRI
QHZVSDSHUWKDWUHODWHGWRFDXVHRIVWUHVVZKLFKOHDGWRWKHGHSUHVVLRQVFKL]RSKUHQLDPHQWDO LOOQHVVVXLFLGH
V\PSWRPVDQGVRRQ7KLVVWXG\UHDOL]HGWKDWLQVSLWHRIWKLVLVVXHGRHVQRWLQYROYHWKHUHDOLW\RIVWXGHQWOLIHLW
KRZHYHU XQGHUVWRRG WKDW WKLV SULQFLSOH FDSDEOH WR FUHDWH D VHQVH RI DZDUHQHVV DV ZHOO DV LQIOXHQFH WKHLU
DWWLWXGHVDQGFKDQJHWKHLUEHKDYLRXUWRSUHYHQWWKHVWXGHQWVIURPEHLQJLQYROYHGZLWKWKLVSUREOHP
6LPLODULW\SULQFLSOH LV DFNQRZOHGJHGDV WKHPRVWHIIHFWLYHSHUVXDVLYH WHFKQLTXH )RJJ ,QGLYLGXDO
PRUHLQIOXHQFHGWRDGRSWDFKDQJHDVVRRQDVWKH\IHHOWKHVLWXDWLRQWKDWRFFXUUHGDURXQGWKHPLVYHU\VLPLODU
WRWKHVLWXDWLRQWKH\IDFHGHLWKHULQSHUVRQDOLW\SUHIHUHQFHVRUWUDLWV%\DGRSWLQJWKLVSULQFLSOHWKHSHUVXDVLYH
PXOWLPHGLDZLOOEULQJLQWRSOD\WKHLPDJHVDQGWKHDGROHVFHQWYRLFH7KHUHIRUHWKLVSULQFLSOHZLOODOVRIHDWXUH
DQXPEHURIDFWLYLWLHVDQGEHKDYLRXUVWKDWDUHDSSURSULDWHWREHFRQGXFWHGE\WKHVWXGHQW,WLVH[SHFWHGWKDW
WKHVHHOHPHQWVZLOOIRUPUHOHYDQWIDFWRUEHWZHHQWKHSHUVXDVLYHPXOWLPHGLDDQGVWXGHQWVLQRUGHUWRLQIOXHQFH
WKHPLQFKDQJLQJWKHDWWLWXGHVDQGEHKDYLRXUSRVLWLYHO\WRZDUGVVWUHVV7KHDSSOLFDWLRQRIWKLVSULQFLSOHZLOO
DOVRHQFRXUDJH WKH VWXGHQWV WR LQFUHDVH WKHLUPRWLYDWLRQ WRHYDGH WKHPVHOYHVFRQWULEXWH WR WKH V\PSWRPVRI
VWUHVV
7KHRUHWLFDO)UDPHZRUN
)RJJ  VWDWHG WKDW SHUVXDVLRQ LV DQ HIIRUW WKDW ZDV PDGH WR FKDQJH WKH LQGLYLGXDO DWWLWXGHV DQG
EHKDYLRXUHLWKHUYLDWKHLVVXHVREMHFWVDQGRUDFWLRQV7KXVWKH&DSWRORJ\ZDVFRPPHQFHGWKURXJKWKLVDUHD
&DSWRORJ\ LV DQ DFURQ\P IRU WKH ZRUGV RI &RPSXWHUV DV 3HUVXDVLYH 7HFKQRORJLHV 7KH DSSOLFDWLRQ RI
FDSWRORJ\PRUHFRQFHUQRQGHVLJQ UHVHDUFKDQGDFWLYLWLHVRI WKHFRPSXWHUEDVHGSURGXFWV LQWHUDFWLYLW\7KH
SHUVXDVLYHWHFKQRORJ\LVDQDUHDWKDWPD\FRQVLVWRIYDULRXVGRPDLQVVXFKDVEXVLQHVVKHDOWKHGXFDWLRQDQG
RWKHUVWRLQIOXHQFHWKHLQGLYLGXDOWRDGRSWDFKDQJHRIDWWLWXGHDQGEHKDYLRXULQSDUDOOHOZD\7KHWKHRUHWLFDO
IUDPHZRUN IRU WKH SUHVHQW VWXG\ FRQVLVWHG RI WZRPDLQ HOHPHQWV QDPHO\PLFUR DQGPDFUR VWUDWHJLHV 7KH
PDFUR VWUDWHJ\ VKRZV WKHXWLOL]DWLRQRI SHUVXDVLYH WHFKQRORJ\SULQFLSOHV IRU WKHGHYHORSPHQW RI WKHRYHUDOO
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SURMHFWZKLFKFRPSULVHV WKHFDXVHDQGHIIHFWDQGVLPLODULW\SULQFLSOHV ,Q WKHRWKHUKDQG WKHPLFURVWUDWHJ\
FRQVLVWVRIPXOWLPHGLDOHDUQLQJWKHRU\WKDWIRUZDUGHGE\0D\HUZKLFKLQYROYHVWKHSUHVHQWDWLRQ
RI WKHSURMHFW7KHFRPELQDWLRQRI WKHERWKHOHPHQWZLOOJHQHUDWHDQHQYLURQPHQWRIPXOWLPHGLDSHUVXDVLRQ
DSSOLFDWLRQWKDWDSSO\DYDULHW\RILQWHUHVWLQJHOHPHQWVDQGIXOORILQWHUDFWLYLW\
3UREOHP6WDWHPHQWV
:RUOG+HDOWK2UJDQL]DWLRQ:+2UHSRUWHGWKDWRIWKHPHQWDOLOOQHVVLQ0DOD\VLDLVWHHQDJHUVDQG
VWXGHQWV7KH\DUHDOVRUHFRJQL]HGDVDPDMRUJURXSWKDWKDVDPHQWDOLOOQHVV(DFKWHHQDJHUIDFHGFKDOOHQJHV
DQG FRQIOLFWV ZKHQ GHDOLQJ ZLWK FKDQJHV WKDW RFFXUUHG HLWKHU ELRORJLFDOO\ SK\VLFDOO\ HPRWLRQDOO\ DQG
PHQWDOO\$VUL0RVWRIWKHVWUHVVHVDUHFDXVHGE\HQYLURQPHQWDODQGFOLPDWHRIWKHVFKRROVXFKDVKLJK
H[SHFWDWLRQ RQ WKH DFDGHPLF DFKLHYHPHQW EXLOGLQJ VHOI SHUVRQDOLW\ DQG GHPDQG RI SHUVRQDO QHHGV
.DPDUXGGLQ,PSURSHUPDQDJHPHQWRIVWUHVVPD\FDXVHVHYHUDOHIIHFWVRQWKHVWXGHQWVVXFKDVVOHHS
GLVRUGHUVKHDOWKSUREOHPVORVVRIDSSHWLWHDQGGHSUHVVLRQ:ULJKW
)ROORZLQJWKHVSUHDGLQJRIWKHVHQHJDWLYHLPSOLFDWLRQV WKHVFKRRODQGFRXQVHOOLQJXQLWZHUHXQGHUWRRND
YDULHW\RISURJUDPVVXFKDVPHQWDOLOOQHVVFDPSDLJQPHQWRUPHQWHHSURJUDPSHUVRQDOGHYHORSPHQWFDPSV
FRXQVHOOLQJVHVVLRQDQGVRIRUWK7KHFRQYHQWLRQDOPHWKRGZDVSHUIRUPHGRQWKHODUJHJURXSRISHRSOHDQG
VHHPO\ LW ZDV ODFN RI HIIHFWLYHQHVV EHFDXVH WKH VWUHVV DPRQJ VWXGHQWV NHHSV LQFUHDVLQJ HYHU\ \HDU
7KH LQFUHDVLQJ RI VWUHVV DPRQJ WKH VHFRQGDU\ VFKRRO VWXGHQWV VKRXOG EH JLYHQ PRUH DWWHQWLRQ (IIHFWLYH
PHWKRGVDQGDSSURDFKHVQHHGWREHLPSOHPHQWHGWRSUHYHQWWKHVWXGHQWVIURPHQJDJLQJLQWKLVSUREOHP7KXV
WKHREMHFWLYHVRIWKLVVWXG\DUHWRLQGLFDWHWKHOHYHORIVWUHVVDPRQJWKHVHFRQGDU\VFKRROVWXGHQWVWRGHYLVH
DQGGHYHORSSURWRW\SHRISHUVXDVLYHPXOWLPHGLDWKDWUHYHDOWKHLPSOLFDWLRQDQGPLWLJDWLRQRIVWUHVVDQGWRWHVW
WKH HIIHFWLYHQHVV RI DSSOLFDWLRQ RI SHUVXDVLYH PXOWLPHGLD WHFKQRORJ\EDVHG DV DQ DOWHUQDWLYH PHGLXP WR
HQKDQFHWKHSHUFHLYHGDZDUHQHVVDQGUDLVHWKHVWUHVVDZDUHQHVVDPRQJWKHVHFRQGDU\VFKRROVWXGHQWV
5HVHDUFK+\SRWKHVLV
7KHUHVHDUFKK\SRWKHVHVIRUWKHSUHVHQWVWXG\DUHDVIROORZV
+7KHUHLVQRGLIIHUHQFHRIDZDUHQHVVVWUHVVOHYHODPRQJPDOHDQGIHPDOHVWXGHQWV
+ 7KHUH LVQRGLIIHUHQFHEHWZHHQDDWWHQWLRQEFRQILGHQFHF UHOHYDQFHG VDWLVIDFWLRQDVZHOO DV
LQFUHDVLQJ WKH DZDUHQHVVRQ WKH LPSOLFDWLRQRI VWUHVV RQ WKH DSSOLFDWLRQRI SHUVXDVLYHPXOWLPHGLDEDVHGRQ
JHQGHU"
5HVHDUFK'HVLJQDQG0HWKRGRORJ\
7KHSXUSRVHVRIWKLVVWXG\DUHWRGHYLVHDQGGHYHORSSURWRW\SHRISHUVXDVLYHPXOWLPHGLDVRIWZDUHZLWKWKH
DLPRILQFUHDVHWKHVWXGHQWV¶DZDUHQHVVRQWKHLPSOLFDWLRQRIVWUHVV7KHUHIRUH WKLVVHFWLRQGLVFXVVHVRQWKH
UHVHDUFKGHVLJQSRSXODWLRQVVDPSOHVL]HPDWHULDOVPHWKRGVRIGDWDFROOHFWLRQDQGGDWDDQDO\VLV$WRWDORI
VWXGHQWVRIVHFRQGDU\VFKRROFRQWULEXWHGLQWKLVVWXG\LQZKLFKIHPDOHVWXGHQWVZHUHUDQGRPO\VHOHFWHG
DQG  PDOHV ZHUH REWDLQHG IURP D GLIIHUHQW VFKRRO 7KLV VWXG\ LQYROYHG WKH SURWRW\SH GHYHORSPHQW RI
SHUVXDVLYH PXOWLPHGLD DSSOLFDWLRQ ZKLFK LPSOLFDWHV VHYHUDO SURFHVVHV WKDW LV SODQQLQJ GHVLJQ DQG
GHYHORSPHQW,6'PRGHOE\$OHVVLDQG7UROOLS
7KHDSSOLFDWLRQRISHUVXDVLYHPXOWLPHGLDSHUVXDVLRQDSSOLFDWLRQFRQVLVWVRIWZRPDLQHOHPHQWVQDPHO\
YLGHRV GHSLFWLQJ VWDWLVWLFV PLQXWHV SUHVHQWDWLRQ RQ FDXVHVDQGHIIHFWV RI VWUHVV WKDW DGYHUVHO\ DIIHFW WKH
VWXGHQWVPHQWDOO\DQGLQWHUDFWLYHPXOWLPHGLDPDMRUVWHSRQKRZWRRYHUFRPHVWUHVV3UHDQGSRVWWHVWV
ZDVSHUIRUPHGWRGHWHUPLQHWKHOHYHODQGDZDUHQHVVRIVWUHVVWKDW WKH\H[SHULHQFHG7KHTXHVWLRQQDLUHIRUP
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WKDWXVHG LQ WKLVVWXG\ZDVDGRSWHGIURPWKHVWXG\RI3HUFHLYH6WUHVV6FDOH 366E\&RKHQ.DPDUDNDQG
0HUPHOVWHLQ $IWHU FRPSOHWLQJ WKH SHUVXDVLYHPXOWLPHGLD DSSOLFDWLRQ WKH VWXGHQWVZHUH UHTXLUHG WR
DQVZHUWKHTXHVWLRQQDLUHRI,QVWUXFWLRQDO0DWHULDOV0RWLYDWLRQ6XUYH\,006SURSRVHGE\.HOOHU
3LORW WHVW RI WKH VWXG\ZDV SHUIRUPHG WR WHVW WKH YDOLGLW\ DQG UHOLDELOLW\ RI WKH TXHVWLRQQDLUH RI 366 DQG
,006RQ WKHXVDELOLW\RISURWRW\SHDSSOLFDWLRQRISHUVXDVLYHPXOWLPHGLD)RU WKHSXUSRVHVRIYDOLGLW\ WKLV
WHVWZDVFRQGXFWHGRQVWXGHQWVDQGRQHVHQLRUOHFWXUHUDWWKHIDFXOW\6RPHLPSURYHPHQWVZHUHPDGHEDVHG
RQWKHUHFRPPHQGDWLRQVIURPWKHERWKVLGHVVXFKDVLQFRUUHFWVSHOOLQJDQGWH[WVDQGQDYLJDWLRQEXWWRQ:KLOH
IRUWKHSXUSRVHRIWKHUHOLDELOLW\RIWKHTXHVWLRQQDLUHWKLVVWXG\DSSOLHGWKHYDOXHRI&URQEDFK$OSKDU7KLV
VWXG\ IRXQG WKDW WKH U    IRU WKH 366 TXHVWLRQQDLUH VXUYH\ DQG U    ,006 LQGLFDWHG WKH ERWK
TXHVWLRQQDLUHVWKDWZDVGHYHORSHGLQWKLVVWXG\LVDSSURSULDWHIRUIXUWKHUGDWDFROOHFWLRQDQGDQDO\VLVWHVWV
7KLVUHVHDUFKZDVFDUULHGRXWLQSKDVHVQDPHO\DVLPSOHEULHILQJZDVJLYHQEHIRUHDWKHVWXGHQWVZHUH
GLVWULEXWHG 366 TXHVWLRQQDLUH VXUYH\ WR DVVHVV WKHLU VWUHVV OHYHO E WKHQ WKH\ ZHUH DVNHG WR XWLOL]H WKH
DSSOLFDWLRQRISHUVXDVLYHPXOWLPHGLDZLWKLQPLQXWHVFDIWHUWKDWZHUHGLVWULEXWHG,006TXHVWLRQQDLUH
WRREWDLQWKHLUIHHGEDFNRIPRWLYDWLRQRQWKHDSSOLFDWLRQRISHUVXDVLYHPXOWLPHGLD%HIRUHWKHVHFRQGSKDVHV
RIGDWDFROOHFWLRQWKDWLVSRVWWHVWWDNHQLQWRSODFHWKH\ZHUHJLYHQVRPHLQWHUYDOWLPH
$QDO\VLVRI'DWD
7HVWLQJ+\SRWKHVLV$ZDUHQHVV6WUHVV/HYHOEHWZHHQ*HQGHUV
7KHSXUSRVHRIWKLVDQDO\VLVLVWRPHDVXUHWKHGLIIHUHQFHRIDZDUHQHVVVWUHVVOHYHOEHWZHHQPDOHDQGIHPDOH
VWXGHQWVE\FRPSDULQJ WKHPHDQYDOXHRISRVWWHVW UHVXOWZLWKSUHWHVW UHVXOWDVFRYDULDQFH IRUERWKJHQGHUV
XVLQJ$QDO\VLVRI&RYDULDQFH$1&29$7KHUHVXOWLVQHHGHGWRSURYHWKDWDZDUHQHVVVWUHVVOHYHOEHWZHHQ
PDOHDQGIHPDOHVWXGHQWVDUHDWFHUWDLQOHYHORIGLIIHUHQFHVVRWKDWWKHHIIHFWLYHQHVVRISHUVXDVLYHPXOWLPHGLD
WUHDWPHQWFDQEHFRUUHFWO\MXVWLILHG7KHILUVW&RUUHFWHG0RGHOURZVKRZVWKDW WKHDZDUHQHVVVWUHVVOHYHO
EHWZHHQJHQGHUV LVQRW VLJQLILFDQWDW WKH) S  OHYHODQG WKHHIIHFW VL]H LV SDUWLDO HWD 5 
PHDQLQJWKDWWKHPRGHOH[SODLQVRIWKHYDULDQFHLQWKHRYHUDOOVFRUHV+HQFHWKH+\SRWKHVLVLV
IDLOHGWRUHMHFW
7DEOH$QDO\VLVRI&RYDULDQFH$1&29$2Q3RVW7HVW5HVXOWE\*HQGHUV
6RXUFH 7\SH,,,6XPRI
6TXDUHV
GI 0HDQ6TXDUH ) 6LJ 3DUWLDO(WD
6TXDUHG
&RUUHFWHG0RGHO D     
,QWHUFHSW      
7RWDOB3UHWHVW      
*HQGHU      
(UURU      
7RWDO      
&RUUHFWHG7RWDO      
D56TXDUHG $GMXVWHG56TXDUHG 

3DLUZLVHFRPSDULVRQVRQWKHPHDQGLIIHUHQFHVKRZWKDWWKHUHLVQRVLJQLILFDQWGLIIHUHQFHEHWZHHQPDOHDQG
IHPDOHVWXGHQWVDWOHYHO7KH3DLUZLVHUHVXOWUHFRQILUPVWKHSUHYLRXV$1&29$UHVXOWWKDWWKHUH
LVQRVLJQLILFDQWGLIIHUHQFHRIVWUHVVDZDUHQHVVOHYHOEHWZHHQERWKJHQGHUV

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7DEOH3DLUZLVH&RPSDULVRQVRQ0HDQ'LIIHUHQFHRI3RVW7HVW5HVXOWE\*HQGHUV
,*HQGHU 0HDQ'LIIHUHQFH,- 6WG(UURU 6LJD
&RQILGHQFH,QWHUYDO
IRU'LIIHUHQFHD
/RZHU
%RXQG
8SSHU
%RXQG
0DOH )HPDOH     
)HPDOH 0DOH     
,QRUGHU WRGHWHUPLQHZKHWKHU ERWKPDOH DQG IHPDOH VWXGHQWV DUH LQ VWUHVV FRQGLWLRQ DQRWKHU$1&29$
DQDO\VLVZDVFRQGXFWHGRQWKHVWXGHQW¶VRYHUDOOSRVWWHVWVFRUHVZLWKSUHWHVWVFRUHVDVFRYDULDQFH7KHUHVXOW
VKRZVWKDWVWUHVVOHYHOLVQRWVLJQLILFDQWDWWKH) S OHYHODQGWKHHIIHFWVL]HLVSDUWLDOHWD 5
 7KLVPHDQVWKDWWKHVWXGHQWVZHUHQRWLQVWUHVVFRQGLWLRQGXULQJWKHVXUYH\
7DEOH$QDO\VLVRI&RYDULDQFH$1&29$2Q2YHUDOO3RVW7HVW5HVXOW


7\SH,,,6XPRI
6TXDUHV
GI 0HDQ6TXDUH ) 6LJ 3DUWLDO(WD
6TXDUHG
&RUUHFWHG0RGHO D     
,QWHUFHSW      
7RWDOB3UHWHVW      
(UURU      
7RWDO      
&RUUHFWHG7RWDO      
D56TXDUHG $GMXVWHG56TXDUHG 
7HVWLQJ+\SRWKHVLV*HQGHU0RWLYDWLRQDQG3HUVXDVLYH0XOWLPHGLD
7KH SXUSRVH RI WKLV DQDO\VLV LV WR PHDVXUH VLJQLILFDQW GLIIHUHQFH RI PRWLYDWLRQ HOHPHQWV RI DWWHQWLRQ
FRQILGHQFH UHOHYDQFH DQG VDWLVIDFWLRQ EHWZHHQ JHQGHUV DIWHU SHUVXDVLYH PXOWLPHGLD WUHDWPHQW LQ RUGHU WR
FRQFOXGH WKH HIIHFWV RI SHUVXDVLYH PXOWLPHGLD RQ WKH VWXGHQW¶V PRWLYDWLRQ E\ JHQGHUV  0$129$ ZDV
FRQGXFWHG DQG WKH UHVXOWV UHYHDOHG WKDW WKHUH DUH VLJQLILFDQW GLIIHUHQFHV IRU DOO IRXU PRWLYDWLRQ HOHPHQWV
EHWZHHQJHQGHUV DIWHU SHUVXDVLYHPXOWLPHGLD WUHDWPHQW6DWLVIDFWLRQ HOHPHQW RQ WKH FRUUHFWHGPRGHO VKRZV
WKHPRVWVLJQLILFDQWUHVXOWDW) S OHYHODQGWKHHIIHFWVL]HLVSDUWLDOHWD 5 PHDQLQJ
WKDWWKHPRGHOH[SODLQVRIWKHYDULDQFHLQWKHRYHUDOOVFRUHV+HQFHWKH+\SRWKHVLVLVUHMHFWHG
7DEOH0XOWLYDULDWH$QDO\VLVRI9DULDQFHRQ,006(OHPHQWV
6RXUFH
7\SH,,,6XPRI
6TXDUHV GI
0HDQ
6TXDUH ) 6LJ
3DUW(WD
6TXDUHG
&RUUHFWHG0RGHO $WWHQWLRQ D     
5HOHYDQFH E     
&RQILGHQFH F     
6DWLVIDFWLRQ G     

,QRUGHU WRGHWHUPLQHZKLFKPRWLYDWLRQHOHPHQW KDV VLJQLILFDQW HIIHFW WR JHQGHUVPHDQV VFRUHV UHVXOWRI
,006IRUPDOHDQG IHPDOH VWXGHQWVZDVFRPSDUHG7KH UHVXOW VKRZV WKDWPDOH VWXGHQWVKDYHKLJKHUPHDQ
OHYHOIRUDOOPRWLYDWLRQHOHPHQWVFRPSDUHWRIHPDOHVWXGHQWV
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7DEOH0HDQV6FRUHVIRU0DOHDQG)HPDOH6WXGHQWVRQ0RWLYDWLRQ(OHPHQWV
*HQGHU $WWHQWLRQ 5HOHYDQFH &RQILGHQFH 6DWLVIDFWLRQ
0DOH
0HDQ    
1    
6WG'HYLDWLRQ    
)HPDOH
0HDQ    
1    
6WG'HYLDWLRQ    
7RWDO
0HDQ    
1    
6WG'HYLDWLRQ    
'LVFXVVLRQV
$ZDUHQHVV6WUHVV/HYHOEHWZHHQ0DOHDQG)HPDOH6WXGHQWV
$1&29$UHVXOWVKRZVWKDWDZDUHQHVVVWUHVVOHYHOEHWZHHQJHQGHUVLVQRWVLJQLILFDQWDW) S 
ZKLFK PHDQ WKDW WKHUH LV QR GLIIHUHQFH RQ DZDUHQHVV VWUHVV OHYHO EHWZHHQ JHQGHUV %RWK PDOH DQG IHPDOH
VWXGHQWVKDYH WKH VDPHOHYHORIDZDUHQHVVRQVWUHVV6LQFH WKHVWXGHQWV LQYROYHV LQ WKLV VWXG\ZHUHVHOHFWHG
IURP VHFRQGDU\ VFKRROV XQGHU WKH 0LQLVWU\ RI (GXFDWLRQ RI 0DOD\VLD ZKLFK VKDUHV WKH VDPH V\OODEXV RU
VXEMHFW WKHUHLVSUREDELOLW\WKDW WKHLUH[SRVXUHWRWKHVWUHVVDZDUHQHVVDUHDW WKHVDPHOHYHOWRR $1&29$
UHVXOW RQ VWUHVV FRQGLWLRQ VKRZV WKDW DOO VWXGHQWV SDUWLFLSDWHG LQ WKLV VWXG\ZHUH QRW LQ VWUHVV DW ) 
S  OHYHO RI VLJQLILFDQW 7KH UHVXOW LV DOLJQHG ZLWK REVHUYDWLRQ GXULQJ WKH VWXG\ ZKLFK IRXQG WKDW WKH
VWXGHQWV DUH H[FLWHG DQG LPSDWLHQW WR ZDLW WKH DSSURDFKLQJ RI ILUVW VHPHVWHU RI WKH VFKRRO KROLGD\ 7KH
HQMR\DEOHH[SHULHQFHGXULQJWKHVFKRROKROLGD\VKDYHJLYHQDSRVLWLYHLPSDFWRQWKHHPRWLRQDOGHYHORSPHQW
RI VWXGHQWV LQVWHDG RI IHHOLQJ XQGHU D SUHVVXUH EHIRUH DQG GXULQJ WKH PLG\HDU H[DPLQDWLRQ LQ WKH ZHHNV
SUHFHGLQJGXHWRWKHDFDGHPLFSHUIRUPDQFHGHPDQGVDQGKLJKH[SHFWDWLRQVIURPWKHWHDFKHUVDQGIDPLO\
7KLVUHVHDUFKILQGLQJLVSDUDOOHOWR7DMXODULSLQHWDOZKLFKLQWKHLUUHVHDUFKIRXQGWKDWVWXGHQWV
KDYH ORZVWUHVV OHYHOZLWKPRGHUDWH VWUHVV OHYHODQGQRQHRI WKH VWXGHQWVH[SHULHQFHKLJKVWUHVV OHYHO
ZKLFK PHDQ PRVW VWXGHQWV RQO\ H[SHULHQFLQJ PLOG VWUHVV OHYHO &RPELQLQJ ZLWK WKH VWXGHQW¶V H[FLWHPHQW
ZDLWLQJIRUVFKRROKROLGD\GXULQJ WKHVXUYH\WLPHWKLVUHVHDUFKILQGLQJZKLFKVKRZQWKDW WKHVWXGHQWVZHUH
QRWLQVWUHVVFRQGLWLRQLVMXVWLILHG
*HQGHUV0RWLYDWLRQDQG3HUVXDVLYH0XOWLPHGLD$SSOLFDWLRQV
0$129$UHYHDOHGWKDWWKHUHLVVLJQLILFDQWGLIIHUHQFHIRUDOOPRWLYDWLRQHOHPHQWVRIDWWHQWLRQFRQILGHQFH
UHOHYDQFHDQGVDWLVIDFWLRQEHWZHHQJHQGHUVDIWHUSHUVXDVLYHPXOWLPHGLDWUHDWPHQW6DWLVIDFWLRQHOHPHQWRQWKH
FRUUHFWHGPRGHO VKRZV WKH PRVW VLJQLILFDQW UHVXOW DW )  S  OHYHO 7KH UHVXOW FRQILUPV WKDW WKH
DSSOLFDWLRQRISHUVXDVLYHPXOWLPHGLDGHYHORSHGLQWKLVVWXG\KDVHIIHFWRQVWXGHQW¶VPRWLYDWLRQDQGWKHHIIHFW
LV GLIIHUHQFH IRU ERWK JHQGHUV0HDQ FRPSDULVRQ UHVXOW VKRZV WKDW PDOH VWXGHQW DUH PRUH DWWUDFWHG WR WKH
SHUVXDVLYHPXOWLPHGLDEDVHRQWKHLUPHDQVFRUHVRQDOOPRWLYDWLRQHOHPHQWVFRPSDUHWRIHPDOHVWXGHQWV7KH
ILQGLQJ LV LQFRQMXQFWLRQ WRFRQVLGHUDEOH UHVHDUFK LQ WKHVZKLFKDOVRGRFXPHQWHG WKDWJLUODQGZRPHQ
WHQG WR KDYH ORZHU H[SHFWDWLRQV IRU VXFFHVV WKDQ WKHLU PDOH FRXQWHUSDUWV &UDQGDOO  )HDWKHU 
9HURII6WUHQJWKHQLQJWKHVWDWHPHQW+RUQHUFRQFOXGHGWKDWPRVWZRPHQKDYHDPRWLYHWRDYRLG
VXFFHVV WKDW LV D GLVSRVLWLRQ WR EHFRPH DQ[LRXV DERXW DFKLHYLQJ VXFFHVV EHFDXVH WKH\ H[SHFW QHJDWLYH
FRQVHTXHQFHVVXFKDVVRFLDOUHMHFWLRQDQGRUIHHOLQJVRIEHLQJXQIHPLQLQH
$FFRUGLQJWRWKH(FFOHVHWDOPRGHOERWKSDUHQWVDQGWHDFKHUVFRQWULEXWHWRJHQGHUGLIIHUHQFHVLQ
PRWLYDWLRQE\DPRGHOOLQJVH[W\SHGEHKDYLRXUEFRPPXQLFDWLQJGLIIHUHQWH[SHFWDWLRQVDQGJRDOVIRUER\V
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DQGJLUOVDQGFHQFRXUDJLQJGLIIHUHQWDFWLYLWLHVDQGVNLOOV7KHUHIRUH LQ WKLVVWXG\HYHQ WKRXJKERWKPDOH
DQG IHPDOH VWXGHQWV DUH LQ WKH VDPH OHDUQLQJ HQYLURQPHQW WKH OHYHO RI PRWLYDWLRQ IRU ERWK JHQGHUV LV
GLIIHUHQFH GXH WR WKH DERYH IDFWRUV ,Q WHUP RI LQGLYLGXDO PRWLYDWLRQ .HOOHU  VWUHVVHG WKDW
HQYLURQPHQWDO IDFWRUV FRXOG LQIOXHQFH DQG JLYH DQ LPSDFW RQ WKH OHYHO RI LQGLYLGXDO VDWLVIDFWLRQ DVZHOO DV
HQKDQFLQJWKHLUSHUIRUPDQFH7KLVLQGLFDWHVWKDWWKHVWXGHQWZLWKKLJKHUVDWLVIDFWLRQYDOXHPD\LQIOXHQFHWKHLU
SHUFHSWLRQRIPRWLYDWLRQDQGDWWLWXGHV
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